Choriocarcinoma is a highly malignant neoplasm arising from the trophoblast of a human pregnancy, which may have distant spread to multiple organs, particularly to the lung. We report a case of a pulmonary arteriovenous fistula that developed after chemotherapy within a choriocarcinoma metastasis. A 24-year-old female with a history of uterine choriocarcinoma presented with multiple hypervascular pulmonary nodules on the initial chest computed tomography (CT) scan, consistent with lung metastases. Four months after chemotherapy, follow-up chest CT revealed a decrease in the size and vascularity of the lung metastases, except for 1 nodule that persisted with marked contrast enhancement and developed a communication with a pulmonary artery and vein. These findings were consistent with an acquired arteriovenous fistula. Physicians should be aware of the risk of acquired arteriovenous fistula in pulmonary metastases after chemotherapy because it can lead to a right-toleft shunt, pulmonary hemorrhage, and paradoxical emboli. It is also important for the definition of therapeutic planning, in order to avoid it being misdiagnosed as a site of disease progression.
Introduction
Choriocarcinoma is a rare malignant tumor, which may have distant spread to multiple organs, particularly to the lung. The most common thoracic manifestation of metastatic disease is multiple pulmonary nodules [1, 2] . Since the tumor has the potential to stimulate angiogenesis and other vascular changes, the metastases can show marked enhancement after intravenous contrast injection on computed tomography (CT) scans. In addition, metastatic nodules may be complicated by alveolar hemorrhage, which can be seen on CT as ground-glass opacities surrounding the pulmonary nodule.
These tumors are extremely sensitive to chemotherapy and have a high overall complete remission rate. The treatment response is monitored with serum human chorionic gonadotropin (HCG) levels, and the evaluation of distant metastases can be done with imaging examinations [1, 2] . We report a case of an acquired arteriovenous malformation in a pulmonary metastatic nodule from choriocarcinoma after favorable response to chemotherapy and normalization of HCG levels.
Case Presentation
A 24-year-old female with a history of uterine evacuation of a partial hydatidiform mole 2 months prior in another institution presented with an abdominal palpable mass and a progressively increasing serum HCG level. She had no other relevant medical history.
On admission, the serum HCG level was 110,925 mIU/mL. Pelvic magnetic resonance imaging (MRI) revealed a uterus didelphys with a heterogeneous, hypervascular, and T2hyperintense mass in the endometrium of 1 of the uterine cavities, with invasion of the myometrium and extension to the left ovary. Chest CT revealed multiple metastatic hypervascular nodules in both lungs ( Fig. 1 ), but no metastases were found in other organs on a positron emission tomography-CT scan and brain MRI.
The patient started treatment with combined cisplatin and paclitaxel chemotherapy. Hysterectomy was performed 2 months after beginning the chemotherapy. After 5 months, she attained normal serum HCG levels (2 mIU/mL), with a normal physical examination and normal arterial oxygen saturation. Laboratory examination revealed a normal red and white cell count. At that time, the follow-up contrast-enhanced chest CT showed that the multiple metastatic pulmonary nodules had decreased in size and were no longer enhancing, except for 1 of them. This nodule also communicated with a subsegmental pulmonary artery and vein ( Fig. 2a, Fig. 2b) suggesting an arteriovenous fistula, and the insignificant levels of serum HCG supported this diagnosis.
Discussion
Gestational trophoblastic disease comprises a spectrum of disorders such as complete and partial hydatidiform moles, malignant invasive mole, choriocarcinoma, and placental site trophoblastic tumor/epithelioid trophoblastic tumor. The malignant forms are grouped under gestational trophoblastic neoplasia.
Choriocarcinoma usually develops months after the occurrence of a hydatidiform mole or abortion, or in intrauterine or ectopic pregnancies. The biomarker HCG is used for diagnosis and follow-up because levels are often elevated at initial diagnosis and in disease pro-gression. The staging and prognosis of disease can be evaluated by a score, which considers features such as age, antecedent pregnancy, interval from index pregnancy, pretreatment HCG, tumor size, site and number of metastases, and prior failed chemotherapy. The detection of lung, liver, and brain metastasis is performed with chest X-ray or CT, abdominal ultrasound or CT, and brain MRI/CT [1, 2] .
The lung is the most common site of metastatic disease [1] , usually characterized by multiple rounded, hypervascular soft tissue density nodules, which can show surrounding ground-glass opacities ("halo sign") on CT images reflecting alveolar hemorrhage due to the high vascularity of the lesions [3, 4] . It is also well documented that gestational trophoblastic diseases are associated with the development of uterine arteriovenous malformation [5] , but the formation of arteriovenous shunts at another extrauterine site of spread, such as the lung, has been rarely reported [6] [7] [8] [9] .
Choriocarcinomas are highly responsive to chemotherapy and have cure rates close to 100 and 75-90% in low-grade and high-grade tumors, respectively [1, 2] . There have been some cases of development of local arteriovenous shunts within or adjacent to metastases and persistence of these communications after treatment with chemotherapy [10, 11] . These patients can have complications such as right-to-left shunt, alveolar hemorrhage, hemoptysis, hemothorax, and paradoxical brain emboli. Arteriovenous malformations can be treated with angiographic procedures or surgery. After chemotherapy, residual nodules can be considered benign if the HCG levels are normal and no growth of the lesions is detected on serial imaging studies [12] . The identification of arteriovenous fistulas, although rare, is very important for the definition of clinical outcome of these patients and to avoid further complications. 
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